A new, relatively simple method for simultaneous determinations of urinary testosterone and epitestosterone is described. The novel feature is the periodic oxidation of testosterone and epitestosterone glucuronides with sodium metaperiodate. The chromatographic purification of the ether extracts consisted of alumina-column chromatography, followed by thin-layer chromatography on silica gel of free testosterone and epitestosterone and their trimethylsilyl ether derivatives. The final quantitation was carried out by gas-liquid chromatography.
As an alternative to enzyme hydrolysis, two methods employing hot acid hydrolysis have been published (1) (2) (3) In summary, the three curves plotted in Fig. 3 show that 40 ml. of 10% sodium inetaperiodate in 100 ml. of urine at pH 6.8 will produce the maximum of free testosterone from testosterone glucuronide.
After the periodic oxidation, experiments were performed to indicate whether the formate ester of testosterone had undergone complete Iii tins system, testosterone has an R value of 0.2, and its trimethylsilyl ether derivative an 1 value of 0.7. it has been shown (5) that testosterone in this system possesses an B1 value which differs from the 17-ketosteroids, with the exception of 3-hydroxy-5-androstane-fl, 17-dione and its 5$ isomer, which are removed by the alumina column.
Testosterone and epitestosterone are separated neither in the column nor by thin-layer chromatography. They are readily separated, however, during gas-liquid chromatography.
Procedure
We recommend 100-mi. aliquots for men, 200-ml. aliquots for women, and 300-ml. aliquots for children. 1. To 100 ml. urine add:
A. 1 ml. of testosterone-7c-3H-17$-n glucuronide in methanol (about 19,103 cpm) B. 40 ml. of 10% sodium metaperiodate C. 10 ml. of 1 N NaOH, plus additional quantities needed to adjust the pH to 6.8.
Incubate
at 37#{176} for 1 hr. 
Specificity
The specificity was determined by two parameters: by the infrared spectrums of peaks captured from the gas chromatograph, and by the radioactivity appearing in the peaks determined by liquid scintillation spectrometry.
in Fig. 4 and 5 testosterone-T-3lI-17$-D glucuronide was added to 100 ml. of water; oxidation, hydrolysis, and ether extraction were performed.
"Cold" epitestosterone and testosterone were added, and the trimethylsilyl ether derivatives formed.
The sample was injected into the gas-liquid chromatograph and tile peaks were captured, using the Packard fraction collector. The radioactivity appearing in the peaks was determined by liquid scintillation spectrometry. Of the radioactivity, 79% was found in the testosterone peak, demonstratmg the capturing efficiency of this system and the specificity of tile method. The triniethylsilyl derivatives of testosterone, epitestosterone, and a urine sample fron#{236} an adult male that had been carried through the procedure were injected into gas chromatograph-mass spectrograph system. The parent peak, tile parent peak plus 1, and the fragmentation pattern were identical in these samples injected. Figures  6 and 7 are photographs of the infrared spectrums of the testosterone and epitestosterone captured from the gas chromatograph. Figure  8 is a photograph of the infrared spectrums of the "unknown" sample.
It is identical in appearance to tile standard testosterone.
Reproducibility
The Fig. 4 Norymberski and Sermnin (38) showed, for the first time, that sodium 
100-------

